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(54) EXPANDED GRAPHITE-MADE KNITTING YARN 



(57) The present invention relates to a braiding yarn 
made of expanded graphite for a gland packing which 
is to be used in a shaft seal part of a fluid apparatus or 
the like. In the braiding yarn made of expanded graphite 
of the invention, an expanded graphite tape (2) of a pre- 
determined width is folded into a valley fold in the lon- 
gitudinal direction, both end portions (2a f 2b) in the width 
direction of the expanded graphite tape (2) are bent so 
as to be directed toward the inner side of the width di- 
rection of the expanded graphite tape (2), and the outer 



periphery of the tape is covered by a reinforcing member 
(3) configured by a braided body of stainless steel wires. 
The expanded graphite tape (2) may be twisted. Rein- 
forcing fibers may be embedded in the expanded graph- 
ite tape (2). Part of expanded graphite particles on the 
side of the surface of the expanded graphite tape (2) 
may be removed away. According to the expanded 
graphite tape of the invention, flaking of expanded 
graphite particles during a braiding process is reduced 
or prevented from occurring, and the pressure resist- 
ance of a gland packing can be enhanced. 
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Description 

Technical Field 

[0001 ] The present inventio n relates to a braiding yarn 
made of expanded graphite for a gland packing which 
is to be used in a shaft seal part of a fluid apparatus or 
the like, and more particularly to a braiding yarn made 
of expanded graphite which can enhance the pressure 
resistance of a gland packing. 

Background Art 

[0002] Conventionally, as a braiding yarn for a gland 
packing which is to be used in a shaft seal part of a fluid 
apparatus or the like, known is, for example, a braiding 
yarn 1 shown in Fig. 8. In the braiding yarn 1, an ex- 
panded graphite tape 2 of a predetermined width is fold- 
ed into a valley fold in the longitudinal direction, and the 
outer periphery of the tape is covered by a reinforcing 
member 3 configured by a braided body of a metal wire. 
[0003] A gland packing is produced by bundling and 
braiding a plurality of the braiding yarns 1 . However, the 
expanded graphite tape 2 is low in tensile strength and 
brittle, and edges of both end portions 2a, 2b in the width 
direction have low flaking resistance among expanded 
graphite particles. In edges of both end portions 2a, 2b 
in the width direction, namely, expanded graphite parti- 
cles easily flake off. In the case where, during a braiding 
process, large tensile and sharing forces act on the edg- 
es of both end portions 2a, 2b in the width direction, 
therefore, cracks are formed with starting from the edg- 
es of both the end portions 2a, 2b in the width direction., 
and expanded graphite particles in and in the vicinity o' 
the edges of both the end portions 2a : 2b in the width 
direction flake off. When a plurality of braiding yarns are 
to be braided, consequently, a iarge tensile force cannot 
be applied to the braiding yarns, so that the tensile force 
of the braiding yarns is limited to a low level. As a result, 
the pressure resistance of a gland packing cannot be 
enhanced. 

Disclosure of Invention 

[0004] It is an object of the invention to provide a 
braiding yarn made of expanded graphite in which flak- 
ing of expanded graphite particles during a braiding 
process is reduced or prevented from occurring, and the 
pressure resistance of a gland packing can be en- 
hanced. 

[0005] In order to attain the object, the braiding yarn 
made of expanded graphite according to the invention 
is characterized in that, in a braiding yarn made of ex- 
panded graphite which is to be used in a gland packing, 
an outer periphery of a bent expanded graphite tape is 
covered by a reinforcing member configured by a knitted 
body or a braided body, and at least one end portion in 
a width direction of the expanded graphite tape is bent 



to be directed toward an inner side in the width direction 
of the braiding yarn. 

[0006] Furthermore, the braiding yarn made of ex- 
panded graphite according to the invention is character- 

5 ized in that, in a braiding yarn made of expanded graph- 
ite which is to be used in a gland packing, an outer pe- 
riphery of a twisted expanded graphite tape is covered 
by a reinforcing member configured by a knitted body 
or a braided body, and at least one end portion in a width 

10 direction of the expanded graphite tape is bent to be di- 
rected toward an inner side in the width direction of the 
braiding yarn. 

[0007] According to the inventions, it is a matter of 
course that cutting of the bent or twisted expanded 
is graphite tape which may be caused by a tensile ortwist- 
ing force during a braiding process is effectively prevent- 
ed from occurring by the reinforcing member covering 
the outer periphery of the tape. Since at least one end 
portion in the width direction of the expanded graphite 
20 tape is bent to be directed toward the inner side in the 
width direction, moreover, large tensile and sharing forc- 
es do not directly act on the edges of the one end portion 
during a braiding process, and hence occurrence of 
cracks from the edges of the one end portion and flaking 
25 of expanded graphite particles due to the occurrence of 
cracks can be reduced. As a result, braiding at a larger 
tensile force is enabled, and the pressure resistance of 
a gland packing can be enhanced. 
[0008] Furthermore, the braiding yarn made of ex- 
30 panded graphite according to the invention is character- 
ized in that reinforcing fibers are embedded in the ex- 
panded graphite tape. According to the invention, since 
reinforcing fibers are embedded in the expanded graph- 
ite tape, the tensile and twisting forces of the expanded 
35 graphite tape can be improved. 

[0009] Furthermore, the braiding yarn made of ex- 
panded graphite according to the invention is character- 
ized in that part of expanded graphite particles on a side 
of a surface of the expanded graphite tape are removed 
40 away. According to the invention, part of expanded 
graphite particles which are on the side of the surface 
of the expanded graphite tape, and which are highly ori- 
ented at a high density where cracks easily occur are 
removed away by a blasting process. During a braiding 
45 process, even when a large tensile force acts on the ex- 
panded graphite tape, therefore, occurrence of cracks 
and flaking of expanded graphite particles due to the oc- 
currence of cracks can be reduced more surely. 



[0010] 

Fig. 1 is a perspective view showing an embodiment 
of the invention. 

Fig. 2 is a perspective view showing another em- 
bodiment of the invention . 
Fig. 3A is an enlarged section view showing a fur- 
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ther embodiment of the invention. 

Fig. 3B is an enlarged section view showing a still 

further embodiment of the invention. 

Fig. 4 is a perspective view showing a still further 

embodiment of the invention. 

Fig. 5 is a perspective view showing a still further 

embodiment of the invention. 

Fig. 6A is a perspective view showing a still further 

embodiment of the invention. 

Fig. 6B is a perspective view showing a still further 

embodiment of the invention. 

Fig. 6C is a perspective view showing a still further 

embodiment of the invention. 

Fig. 6D is a perspective view showing a still further 

embodiment of the invention. 

Fig. 7A is a perspective view showing a still further 

embodiment of the invention. 

Fig. 7B is a perspective view showing a still further 

embodiment of the invention. 

Fig. 7C is a perspective view showing a still further 

embodiment of the invention. 

Fig. 7D is a perspective view showing a still further 

embodiment of the invention. 

Fig. 8 is a perspective view showing an example of 

a conventional braiding yam made of expanded 

graphite. 

Best Mode for Carrying Out the Invention 

[0011] Hereinafter, preferred embodiments of the in- 
vention will be described with reference to the drawings. 
[0012] Fig. 1 is a perspective view showing an em- 
bodiment of the braiding yam made of expanded graph- 
ite of the invention. Referring to Fig. 1, in the braiding 
yarn 1 made of expanded graphite, an expanded graph- 
ite tape 2 of a predetermined width is folded into a valley 
fold in the longitudinal direction, end portions 2a, 2b in 
the width direction of the expanded graphite tape 2 are 
bent so as to be directed toward the inner side of the 
width direction of the expanded graphite tape 2, and the 
outer periphery of the tape is covered by a reinforcing 
member 3 configured by a braided body of stainless 
steel wires. 

[0013] Fig. 2 is a perspective view showing another 
embodiment of the braiding yarn made of expanded 
graphite of the invention. Referring to Fig. 1, in the braid- 
ing yarn 1 made of expanded graphite, an expanded 
graphite tape 2 of a predetermined width is folded into 
a valley fold in the longitudinal direction, only one end 
portion 2a in the width direction of the expanded graph- 
ite tape 2 is bent so as to be directed toward the inner 
side of the width direction of the expanded graphite tape 
2, and the outer periphery of the tape is covered by a 
reinforcing member 3 configured by a braided body of 
stainless steel wires. 

[001 4] The bending in the longitudinal direction of the 
expanded graphite tape 2, and that of at least the one 
end portion 2a toward the inner side in the width direc- 



tion of the expanded graphite tape 2 are required to be 
realized at least during the braiding process. Before the 
braiding process, therefore, the expanded graphite tape 
2 may be previously bent, for example, into a V-like 

5 shape, and the one end portion 2a may be slightly bent 
toward the inner side of the width direction of the ex- 
panded graphite tape 2. During the braiding process, the 
expanded graphite tape 2 and the one end portion 2a 
may be completely bent. The bent shape of the one end 

10 portion 2a may be a curled shape, a spiral shape, a U- 
like shape, or another shape. 

[0015] As the manner of covering the outer periphery 
of the expanded graphite tape 2 by the reinforcing mem- 
ber 3 configured by the braided body of stainless steel 
15 wires, in place of the illustrated example, a structure 
may be employed in which, as shown in Fig. 3A and Fig. 
3B, part of the reinforcing member 3 is interposed be- 
tween both the end portions 2a, 2b in the width direction 
of the expanded graphite tape 2. 
20 [0016] The invention is not restricted to the case of 
the single expanded graphite tape 2. Alternatively, a plu- 
rality of expanded graphite tapes 2 may be stacked to- 
gether and then bent so that at least one end portion 2a 
in the width direction of each of the expanded graphite 
25 tapes 2 is directed toward the inner side in the width 
direction of the expanded graphite tape 2. 
[0017] Fig. 4 is a perspective view showing a still fur- 
ther embodiment of the braiding yam made of expanded 
graphite of the invention. Referring to Fig. 4, in the braid- 
so jngyarn 1 made of expanded graphite, both end portions 
2a, 2b in the width direction of an expanded graphite 
tape 2 of a predetermined width are bent so as to be 
directed toward the inner side of the width direction of 
the expanded graphite tape 2, the tape is twisted, and 
35 the outer periphery of the tape is covered by a reinforc- 
ing member 3 configured by a braided body of stainless 
steel wires. 

[0018] Fig. 5 is a perspective view showing a still fur- 
ther embodiment of the braiding yam made of expanded 

40 graphite of the invention. Referring to Fig. 5, in the braid- 
ing yarn 1 made of expanded graphite, only one end por- 
tion 2a in the width direction of an expanded graphite 
tape 2 of a predetermined width is bent so as to be di- 
rected toward the inner side of the width direction of the 

45 expanded graphite tape 2, the tape is twisted, and the 
outer periphery of the tape is covered by a reinforcing 
member 3 configured by a braided body of stainless 
steel wires. 

[0019] The bending of at least one end portion 2a to- 
50 ward the inner side in the width direction of the expand- 
ed graphite tape 2 is required to be realized at least dur- 
ing the braiding process. Before or during the twisting 
process, therefore, the one end portion 2a may be pre- 
viously slightly bent toward the inner side of the width 
55 direction of the expanded graphite tape 2, and, during 
the braiding process, the one end portion 2a may be 
completely bent. The bent shape of the one end portion 
2a may be a curled shape, a spiral shape, a U-like 
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shape, or another shape. 

[0020] The invention is not restricted to the case of 
the single expanded graphite tape 2. Alternatively, a plu- 
rality of expanded graphite tapes 2 may be stacked to- 
gether and then twisted so that at least one end portion 
2a in the width direction of each of the expanded graph- 
ite tapes 2 is directed toward the inner side in the width 
direction of the expanded graphite tape 2. 
[0021] As the material of the reinforcing member 3, in 
addition to stainless wires used in the embodiments de- 
scribed above, metal wires such as inconel, and monel, 
organic fibers such as cotton, rayon, phenol, aramid, 
PBO, PBI, PTFE, PPS, and PEEK, and inorganic fibers 
such as carbon fiber, and ceramic fiber are useful. The 
reinforcing member 3 may be braided by means of knit- 
ting. 

[0022] Figs. 6A to 6D are perspective views showing 
a still further embodiment of the braiding yarn made of 
expanded graphite of the invention. The figures are dif- 
ferent from the embodiments which have been de- 
scribed with reference to Figs. 1 to 5, in that a plurality 
of reinforcing fibers 4 are embedded in the longitudinal 
direction in the expanded graphite tape 2 with forming 
gaps in the width direction. 

[0023] As the reinforcing fibers 4, used is one selected 
from organic fibers such as cotton, rayon, phenol, ara- 
mid, PBO, PBI, PTFE, PPS, and PEEK; one selected 
from inorganic fibers such as glass fiber, carbon fiber, 
and ceramic fiber; or one selected from metal wires such 
as stainless steel, inconel, and monel., Of course, the 
organic fibers, the inorganic fibers, and the metal wires 
may be adequately selected to be combinedly used. 
[0024] Figs. 7A to 7D are perspective views showing 
a still further embodiment of the braiding yarn made of 
expanded graphite of the invention. The figures are dif- 
ferent from the embodiments which have been de- 
scribed with reference to Figs. 1 to 5, in that part of ex- 
panded graphite particles which are on the side of the 
surface of the expanded graphite tape 2, and which are 
highly oriented at a high density are removed away by 
a blasting process. 

[0025] The expanded graphite particles which are on 
the side of the surface of the expanded graphite tape 2, 
and which are highly oriented at a high density are re- 
moved away by a microblasting process using particles 
which are smaller in diameter than the expanded graph- 
ite particles. Specifically, a blasting process is per- 
formed with using fine particles (for example, a particle 
diameter of 1 5 pjn) of SiC or the like at an air pressure 
of 2 kg/cm 2 from a position which is separated by 150 
mm from the outer face of the expanded graphite tape 
2. When a microblasting process is performed in this 
way, expanded graphite particles in which cracks are 
easily caused and grown are removed away from the 
surface 5 of the expanded graphite tape 2, and the flak- 
ing resistance of the expanded graphite particles which 
has been in a range of 30 to 40 g before the blasting 
process can be increased to a range of 140 to 150 g. 



[0026] Figs. 7A to 7D show examples in which a blast- 
ing process is applied to the embodiments which have 
been described with reference to Figs. 1 to 5. It is a mat- 
ter of course that a blasting process may be applied to 
5 the embodiments of Figs. 6A to 6D. 

Industrial Applicability 

[0027] According to the invention flaking of expanded 
10 graphite particles from one end portion of an expanded 
graphite tape during a braiding process can be reduced 
or prevented from occurring. 

[0028] According to the invention, the tensile and 
twisting strengths of an expanded graphite tape are im- 
15 proved, and the braiding yarn can be subjected to braid- 
ing at a larger tensile force. 

[0029] According to the invention, flaking of expanded 
graphite particles can be more surely reduced or pre- 
vented from occurring. 

20 [0030] In a process of braiding a plurality of braiding 
yarns, therefore, a defect that a large tensile force can- 
not be applied to the braiding yarns and the tensile force 
of the braiding yarns is limited to a low level is eliminat- 
ed, and braiding yarns can be braided at a larger tensile 

25 force, so that the pressure resistance of a gland packing 
can be enhanced. 

Claims 

30 

1. A braiding yarn made of expanded graphite which 
is to be used in a gland packing, wherein an outer 
periphery of a bent expanded graphite tape is cov- 
ered by a reinforcing member configured by a knit- 
35 ted body or a braided body, and at least one end 
portion in a width direction of said expanded graph- 
ite tape is bent to be directed toward an inner side 
in the width direction of said braiding yarn. 

40 2. A braiding yarn made of expanded graphite which 
is to be used in a gland packing, wherein an outer 
periphery of a twisted expanded graphite tape is 
covered by a reinforcing member configured by a 
knitted body or a braided body, and at least one end 

45 portion in a width direction of said expanded graph- 
ite tape is bent to be directed toward an inner side 
in the width direction of said braiding yarn. 

3. A braiding yarn made of expanded graphite accord- 
50 ing to claim 1 , wherein reinforcing fibers are embed- 
ded in said expanded graphite tape. 

4. A braiding yarn made of expanded graphite accord- 
ing to claim 2, wherein reinforcing fibers are embed- 

55 ded in said expanded graphite tape. 

5. A braiding yarn made of expanded graphite accord- 
ing to claim 1 , wherein part of expanded graphite 
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particles on a side of a surface of said expanded 
graphite tape are removed away. 

6. A braiding yarn made of expanded graphite accord- 
ing to claim 2, wherein part of expanded graphite 5 
particles on a side of a surface of said expanded 
graphite tape are removed away. 

7. A braiding yarn made of expanded graphite accord- 
ing to claim 3, wherein part of expanded graphite to 
particles on a side of a surface of said expanded 
graphite tape are removed away. 
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